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(57) Abstract: 

PROBLEM TO BE SOLVED: To simplify the wiring of the 
color LCD drive unit to which video data are transmitted 
from an external LCD control part by decreasing the 
number of pins of a package between the color LCD drive 
unit and external LCD control part. 

SOLUTION: This device is equipped with a logic control 
part 10 which outputs signals for controlling respective 
parts in the driving device with control signals from 
the external LCD control part, an input register 20 
which sequentially stores RGB data under the control of 
the logic control part 10, a storage register 30 which 
stores all the RGB data of the Input register 20, a 
register string part 40 which outputs a multistage-level 
voltage signal with an external voltage signal, a D/A 
conversion part 50 which converts the RGB digital data 
into analog data with the voltage signal outputted by 
the register string part 40, and a data conversion part 
100 which converts data in YUV format inputted from, the 
LCD control part into data in RGB format. 
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(57) mm] 

mW:t^^(D L C DMWSR <h (ZIjFp^O^^ v?co t^v- 

10<i:. s^n v^^/r^MffllgPlOCOfflfflltcJ: i9 RGBr"— 

i«0:ie'lt^SA*i-'>^^^2o^. s^A;^i-'t^^^20<;:?ik 
TORGBr'-:^«rtStg-t-6fSlg:i^i:^^^30<t. ^^l^SPTi:^ 

v^p^.^^;:^ h y :/i/g|540<!:.. v?;^^ ^ h y >'i^SP40;6^^ 
dJ;^i-t-5m;E'(t-^fc J: »9 R G B v^:^/i-7^-^ :^ 
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1 

as (1 0) 

^Xti\^^y^:^^% (2 0) (cMiXfeiaig^ixfci^-CORG 
By'—i^^mW.Atll^V>:^^U (20) ;6^e:>— JSU-CS 
B^RGBx— ^^ffitgi-SIElgl^i^j:^:? (3 

0) t. 

^U(ommw^^mw:^^^7<t}i-^^M<om.&m'^ (vo 
-vs) \cv^ox^^i^-<yi'^m'r^mf^m^ (vo- 

V 6 4 ) ^-^nmtB^Jt-'S !|^-;$!%>K:i;.V^Sl5%C4 
0) 

«jH^ (V0-'V6 4) JcSfoT. .ftlfef£'lgl^v^^^' 
(3;i0) {c^'m^tifcr'-Ci^^y^RGB'r—^^T^n 

:;bTrSD/A^t&8P (5.0) ■ 

B?l£ L C p$ijfai^;^^ib A;^-^^ Y U Vf$£C<7:)7='— 1^ ^ R 

.>o) tcfflyj-r€»7^->^^ifta5 (100) ^mx.xmf&^ 

i i ^ ^ ^ s ^ ^ - L c D isa y^Se 

[fi*:iS2l MIEr^-c^^JfeSP (1 0 0) ti. 

m^. ij2m^^xj^v \m^^ V2^t-^^ffi;fj-^sv>^ 

T-^^iJ^SP (110) 

m^^:7y-^>^^M (110) ^a^e^A^j-r-su im-i-^ u 
2m-§-^t/v ut-^. v2it-§-<h. sfrfaLCD*j«wsi5;6^ 

(12 0) 

Ifi*«3] mmt^:7y^^:^^U (110) 
MIS L c D ^ A;/j-^'5 YU v?|?S:c07='— 4^60 

tB;^-r5Mi >^:7^ (1 1 1) c^. 

^^ihti^^m2i^z7'^ (112) 

Itfte L C D»JfWg!3;^>^A;^F"f-^ YU V^I^^COt^— ^ 
ffl:^-rs|g3 v-:7:^ (1 1 3) i:. 

^^m;^f-r5^4 v-^':^ (1 1 4) ^m^tzz.t^ 
»m ch -f - s IS * II 2 laffi^T^ ;^ ^ - L c D liSfc iSMo 
(fs^iS4] ^^-hm/Mwu (120) 




(2) »Kl¥l 1 - 1 6 7 0 9 4 

2 

HtrfSi^^'T^^V.i/JfB (110) cons Vy'^ (113) 

\t^^m%i.xK m) ^t#«rta;^^5^i^n^« (i 
2 1) 

8uf£i/:77="^ :/:/Si5 (1 1 0) com^i^y^ (1 1 4) 

t^hxt)^hv2m^'^Asmmi^^%2m%^ d 

2 2)^. 

miiEV:7T'-<>'i/lFI5 (110) coHi v^T^i^ (111) 
10 ;6^6A;^fi-5U im**i 1 lHlAp^-t^^3 Ap^S (1 
2 3) t^' 

Mfa^2»P»|g (12 2) J&tJ^m3^D^|g (1 2 3) 
fcA;b1--5«-m-^«r^^J!lD»-f-5m4AP^S (1 2 4) 

sm4m^^ (124) ;i^feA:^'f ^m-^^. SulSLC 
D W;e>^ A;^-t- S Y U Vf^^<Z)7^~ 4^ CO Y it -^;!):» 

feiS^L. G (^) m^'^mtii'^mw^ d 2 5) 

mm^^yy=-^i^^§^ (110) (Dm2'^yi^ (112) 

20 t^ibAtli-^U 2m^■^ I 1 llEl^P^L. ^^P^^tb;^ 

-(t-^iCtutS L C D$^J^alg^5^^e> A;^-r ^ Y U Vf^^OOr^- 
^+cOYm-^^^D^U-CB (#) ^m5;(jp 

^:§i (12 6) ^mK.rczt^m^t-r^m^m2 

[0 0 0 1] 

quid Crystal Display) mWl^S:W^i^^h h(DX\ J: "9 P 
U<t^. ^g|50OLCD$«jpg|S;i)^^)YUV?f^^(;O7^-c$^ig 

[0 0 0 2] 

S:S'ft<t br^i:. RGB (Red . Green . Blue) 
r/YUV?F$^;i5^So milSRGBB^fi. ;^^-^«/5)c 
-r^m (R) . ^ (G) . # (B) <50f=^--:^m^^Cj: ^ 

tt. mmmma^&.mxh^tK ^f^mm^it^mmx 

[0 0 0 3] RGB?f5^C07^— ^m-^^ei£t-^<J:# 
R (m . G (^) . B (#) \CM\^X^tl^^^6 

1^3/ hxfis tf> h07='— ^^^^-fv-^iHi-s^iJ^ YUV 

50 -5o 




3 

[0 0 0 4] wib. Yuvm^iDYm-^mMmmn m 

Y : U : V= 4 : 1 : 1 CO^^t'i. tf#<^^ 

U : V= 4 : 2 : 2 O <t 1 8 tf h , Y : U : V.= 
4:2: 4X^^Y :U:V=4 : 4 : 2CO^^f:il0tf' 
ivh, Y:U:V=4 : 4 : 4<7:)(!r^fi:i 2t:"iyh i)^^ 

cot^— >'<^^«r*ijffl LT^rco;^ y—mn^&^ 
•f-Sr ^;65T'^^o■. 
So mete, t^^^feO;^^ — LCDHZftiSaiO— -gij^^ 
-To 

[0 0 0 6] Hl6Jc:^^V>Xs Sf^CO;^^— LCDi^Sji^ 
g^^. ^a^COLCDW^.gP (LCDcontroller) (0:^ 

(control logic) 1 0 <^ . t^tn i;> >y ^ I 0;6^^)ffi 

:/j-t- s mmm-^^:^ x ^ mm l c d mm^i^^^ 

G B 7=^-^ ^PfiiSfeie'lt-r S A;'J l/t^J^^ as (input regi 
sters)2 0<i:, S^A;^ l^v^^c^SB 2 0 fCPKiSfefE'lt ^ tLfc 

^-COORGBt^— eLr^t-tlR«9 . f^RGBT^"— 
i^^^fE'lt-fSta'Etl^v?;^:^ (storage registers) 3 0 

^a^^^ A:^-t-S 9 iBcDm/S-ft^V 0 — V 8 tcit^o T 6 
4 fliOO U-^yU-^W-r StiS^c^ SmiEEIS-^V 0 --V 6 3^ 
i^fl-t^ l^V^:^^^ h V ^^i/SP (register string) 4 0 

m/EEm-^vo-^ve 3 ^ct¥o-C. tuffifS'Etl^.v^^^ 3 0 
tclB'ti ^ i^7t R G B ^ ^ r D ^/r^— ^ tc^t^ U T 
LCD^N^/U- (panel) 60 3 (0:^^^*) \cm:t}'f' 

S-r-rv^^/l^/ T^n::5^^i&gl3 (Digital to analog co 
nveter ; )^T. D/ A^t^SlS <i:: ^^-f) 5 0t. ^m^X 
1«^$i^XU^fCo rcO<h^. tutdRGBT^— 

[0 0 0 7] -^LT. ±iecO;^^— LCDlKSi^gcOf^ 
8PXt^.^Si5<b»;TS$ixS7^— ^^-Oti. #RGBx- 

fiS?t5ci:5f-«;^S:$tbTv^So Wh^'e A^i^^f (Gr 

ay) ^S7!^-rS?ta6(cif:i. R (*) . G ()^) . B 
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8 tfj/ h-foH-2 4 fcfiy KOx— ^J^^Yi^^dS^^^n 

[0 0 0 8] lixr. :i(DXo\cmf$:^rifc^^^(D:^9- 

LCDSiJfflliFP (l^/i^-yri") d^?>»JWt-^Xa^RGBf^^ 

So 

10 [0 0 0 9] ($>:v^T^ tuffiD v?:y:^$ij#a$i o;i^{bm;^ 

L C D*J»SR^:^ A;^ $ttS R G B ^llSiSfelB*ltt- 
So A;^i^v^^^g^5 2 O-^cdrgBt"— :^cofSte;65=j^T . 

b/cf^. IStiL-v^^^ 3 0^:i. ^-CcORGBx-:^^A 

. ^So 

[0010] — MfSL^v^;^^-^ h y >'^gn4 o \-±^ 

il^^-L. ^ScoSz!f.«*&i^S7^-feA;^^S9<@coS:fflt 
20 -i'V0'-'V8lc:t¥oT. 6 4fli60U-<yU'^^-fS1fSt;i 

S^^^ssrat-i-vo-va 3^-^tL-^'tLm^i-So ;^^v^. 

-C% D/ A^t^gi$ 5 0 tufSUv^^^;^ h y >'i^Sn4 
0;6^-»feai;^i-S 6 4lIi(^m<t^V0'-'V6 3^^JfflL 

SulSIElgU'i;^:^^ 3 O^clStg^n^cRGBx— 
f^S-tsmffi^ril^^b. r^^ V>i^ ^^RGBt"-^ ^Ti- 

-f)fctB;/j-f So 
[ 0 0 1 1 1 . 

30 — LCDiiilliggfCjoi/>Tf^. R (*) . G' 

(^) . B (W) tc^s-t-s^rco7='-:5'^-r>'^^i^ 

Sie:»^;65feo7ho iPo. 6 4iJ^U^^^7j^i-S7ciit)(C 
■J^. R (^) . G (^) . B (#) St^^tl.^'tL6 
K-fofH 8 hCOT^— V^-E^g<l: L. 25 6 

m\^^j:^. T'-'^^&m'r^m^.' mmmmm (emi : 

40 Electromagnetic Interference) i)^M^\C9^^ir^ t^'' 
[0 0 12] ^:iX\ ::^mM(DB^\'t. LCDrnm^^ 

i>:^y-^mm^'^YuvmA(or-^m^-xBmi-^ 
mit^t!^<D L c D w^gp t (Dmcoy< ^—v>(D 

s mm^mm ^ l# s ^ 7 - l c d 
Lj:5 .Jr-rsto-efeSo 

50 I 0 0 1 3 1 



5 

D Wm^t^ hXil-t S Y U V^? ^COt"- ^ R G B ^ 

CO 7^-:^ tc^m LTffjiGA;^ ^'^:^^^8P^cffl;^^■r^x-~ 
[0 0 14] r(?^lt*:JSl tC#.^;^^— LCDiiSiSM 

t-. tirfaLCDMf®§!3;e)^(bA;^-t-^YUV?F$^(7)7=^-:^ 

WflSnx)^feA;^i-^YUVff^^(7:)lr--t^cDYit-^^. ^ 
M%mJW^\^. RGB^^cot^'— cJ'tc^^L-Cffi:;^-^ 

[0 0 15] mt^'^-p^ ^^y^U\%. fS*« 3 tcls^tD 
J:5tc. 8tjtdLCDMWSl5;6^fcA;^-r5YU vff^stcoT^" 

[0 0 16] mw)m/mnu\±. m^m.A\c^m<7y^ 

^^hxt]'r^Y\jY'm^(^^—'^^(DYm^-^i]m\^x 
R (^p) it'^^ffl;^-r*^iAD^Sgt. tirfav:77^^>' 

:/Sl5(;0^4 v'>^^7!)^(bA;/7i-eV2^t^^4 5[Hi;UD^-r 
'5m2»p^^i:. Hljfav':77"^>''ygPcD^l v/:7:^7b^^ 

A:^-t-su im-^^ 1 imm-r^m^Dm^L. luia 



(4) »SS¥l 1 - 1 6 7 0 9 4 
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<b. 9(rf£V>^T->f Vi5^Sn<30||2v':7^$';!):.e)A;^-r'5U2 
m-i-^1 1 llH];fiP^U. S^^P^^tlfcit^tdSufBLCD 
WfflgP;^)^ ^ A;^;^-^ Y u vff^^cox—:^ Ym-^-^iP 
^LTB (») <t-^^m;^f-e^5^P5^|gi:. ^ffi;tT 

10 [0017] 

mm^m^-^HLxmn-r^o mi\c^^^x. ^nmm 
m\c%^ti ^-"LCDmrn-^m-t. ^fficoLCDS»Kflisp 
m7f^'±'r) 7i>>e>A;^jrs9JWi-§'f-J: "9. msi^gF^ 

1 Oc^. t%uv>^y^mmui ot^^mt}^^mm\t^\^ 

20 ti^'^:^'$'mot. 5^A;^l/v?>^^^SB2 OJciPIIiSfelEfg^ 

RGBx-:^^ffi1g-f6faitl/v^^:^S=P3 0 m.Wi(r> 

30 0KWM^^ritif^V>^J\^ROBf—^±T^u^y^-- 
^K^^l.. LCD/'-S^/U- (Oriyj^WtKm 
;f3-f ^D/A^tftSBS 0 LCD$iJ»«fP^^e>A;^-t-'5 

YUV?F^5tCDx--->^RGB?f$S^C0'r--^tC^i&L. A 

[0018] m^'f-^m^U 1 0 0 fi:. HI 2 Lfc 
J:5f«i> ^gP<7:>LCDMaia5;6^(bA;^$tl'6YUV?f^^ 

N^ii:, Ul. U2>S.t^Vl. W^m^-^mil^^^^y 
40 T^H'V'^SiJi 1 0 i:. l%\^yT^i^^% \ 1 od^fem:^ 

i-eui. V 2m-^<h YU Vf^^CcOT^— 

c^cOY<t^^^;jO^Xfi:i)^^L. RGBx-^tC^^-r 
SaP^/J^^SPl 2 0 ^{S;tTV>5o 
[0 0 19] i>:77"^ >^i5^§i5 1 1 Of^. !S3|C;JjtL7^cJ: 

9vu(D]^cnmm^fi^^Ati^fihY\jvm^(D 
\^ti'r^m \ 'yy^ 1 1 1 u^i-^-^e fcfiy hTt'ttv 

:7 U 2<t-i-^m;'Ji-5m2i/:7:^ l l 2 Y 

50 w\\%^^\i^t}'f^mz'yy^\\zt^ vii-^^atr 



(5) 
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1 4 ^^ix.rv^6o 1 "yy-^ i i i , ^ 

2 'iyy'^ ii2.:^3v':7i$?ii 3R,xj^mA'yy^ i i 

4-C-^:a-FnfT^^iXS 5 tfj/ etfixh, 3tf3/h>5L 
[0 0 2 0] X. HUia^D^/il^^lfP 1 2 0 5 td;^ 

iit-^<h^i i[H]^)p^LTR (^) m-^-^mti^^mi 

m^mi 2 1 1^4 '>:7^ 1 1 4 A^ejA;':?^^ V2« 
-^1^4 saaa^-f sm2»p^5gi 2 2 mi'yyi^ 1 

1 i;6^^A;^-rau ut^^i imuw-t^msm^m 

1 2 3^. M 2 ;^a^:^ 122 Rzj^m 3 :^a^^ 123 (d^ 

^LTG .(^) m^^mt}'^^^'^^! 2 5 ^S<50 
LCDMW&i5;6:^^A;/7-r^Y<t-^i:M2 v':7:^ 1 l 

<bxti^^\J2m^'t^l 1 i.[hi;op^lx:b (#) 

^tB;^i-S^5;!}D#Si 2 6 ^iiix.Tv^^o 

R = Y-f 1 . 3 7 5 XV 
G = Y- 0. 7 O 3 1 2 5 X 
B=Y+ 1. 734375X 
miie^ (1) . (2) . {ZY tr^mK^W^-tht. 

R=Y+ 1 1 V/8 

G = Y-4 5 V/6 4-11 

B=Y+ 111 U/6 4 

[0 0 2 4] r(7:)^#. tuta^ (l a) (D^ R^t-^^i. 

Vit#^ 8 X'f lo Ttfll^ 1 1 Mlim L7tm#^ Y^S-^fC 

«D»LfctcD<t^«T-fc^o Buia^ (2 b) oom-^ 

So 

[0 0 2 5] SijfESt (3 c) cOB^^Ji. Ult-^^ 6 4 
T'f'loTte:^ 1 1 1 lHl:^D^L7tm-^tCYm-^^AP»L7t 

mci^yh^^^t. 2T'Slo;^cffi<t^ffi-efcS7ha^. 

3 tf 5^ h/cttrfi^Cv-^^ h ^-ti-Sr (hf^. 2X2X2 = 

[0 0.2 6] t^oT, ia3lC?j^L7t<i: ^1-^4 

v:7i^ 1 1 1 1 1 4T% -^tt-^'ixs fcr> 6 tf> 
ficDtf-/ h L S B'fRiHCv'^' V^fl^fz.^^ "f—^ fc:> h 
>'>5^8i5l 1 OT'ti. |gl4 (B) tC:^U7t J: 5^-^ IS 



* [0 0 2 1] JtAT. wCC)<t 5t-«^$ix;^c*llffi?i5lltc 

-r. LCDM»8fi;6^6YUV?K5tcox~i^;65;^7-LC 
pi^aigSt-ei^^tL-Si:. ia3lc:^U7tJ:5t-. 
^^ift<FPi 0 ocov':77^^ ^^i/Sfp 1 1 ocolSi v:7^ 1 
1 i^U^I^2 v:7^ 1 1 2ti. YU v^f^^co-r"— i^^t-^ 

^-^t. y 1:5^0^02 (7>if-^^ffi;^-f So Il3v-:7t^'i 1 
3j5:t/IS4 v':7^ i 1 4ti. v<t^^ 3 tf-?/ f>23:r>*6 tf 
10 hi*o^tu^'nv:7 h^-tir, vi&rj?V2<t^^Ui;^ 
1-So ■ 

[0022] D5(cg^L7t<t Jp^/j^^ 

SflJi 2 Ofi. v>^7^^ \ 1 0d^e>ai;^"f-su 1 , 

U2R0^V1, V2lt-^i:^SP0LCDfflf®gl5;6^e)A;'7 
-f-S Yif -^^ ^^P^>5. t/i)^^ LTRG B 'f-^\%^\z.m. 
tfeL-cm;^"t-So T^-^J'^ifeaJl 0 QtC:ioV>TYUV?l^ 
Jt:C0T"-c3? ft RGB f^rtOT^-rJ^^I^td^tft-r SiS 

[0 0 2 3] 3fe-f. iffc<7:)xC^fflV^XYUV?K^C0x— ^ 
*20 ;aSRGBff^^CC»7^— ^fC^t^^tlSo 



V- 0. 34375XU 

u 



(1) 

(2) 
(3) 



(la) 

U/3 2 (2 b) 

(3c) 

1 1 i;e»5, ^%<Di.Qkynm%t^hXf}'t^Y 

. 30 xui m^-^l^ti^^t^. Z(DXo^j:iyyy=-^>'^Wii^ 
Uft-^^3 2T'fi|$ri:i:^«-CfeSo .l^^ttc, m 

2\yy^i 1 2yt. mA (c) u^t-i-^ 

6 t> hTfi:tv^:7 h^-^i-ru2m^^ai;^-t-S;6^ r 
<D^ofi:^^yy'-<^^ifmm't. um-^^6 4X'fisr ^ 

[0 0 2 7] X. V:77"H'>':iJ^a5l 1 0(^IS3 V^^t^^ 1 
13 11. 1114 (A) tC^-f-J: 5tC, ^gl5C0LCD*WSfB 
t^<bAt}'t^ Y U V?grCx— Vlt-§-^ 3 fc:' J/ > T{4 

\:L^yyV^^txVl\t^^^mt)'r^t^. :i(r>^^fl^yy 

40 V{t-^^8Xf«lSr c^rir^ffiXfeSo 

|g4>'y't^^ 1 1 4t:±. 1E14 (C) 5f-x ^SfJoo 

L C D®J»ffl5;6^ 5) A;'J-t-S Y U Vfl^^Ox-^ V-ft 
^^6bf3/ hT^a(cv:7 hLTV2ft-§-^Ui;^-f-S;&^ 
5^m4i^:7^ 1 1 4<7?i^jf^t±Vft-^^^6 4XfJ)sr i 

-To 

[00 2 8] Mfc, Jn1S/jg^Sfi5 120 xt-i. m 5 Jcitf 
U7ti5t-> l^l^D^^l 2 l;ds^3 V^'^ 1 1 3;6^?? 
^fy-th V 1 m-^^ 1 1 lEl^p© L.. s^^D^filtc: L C DM 
50 fflffl^^bA;'3-rSYU V?i5^(?Dx — ^COYm-^^^JD^L 



(6) 
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iyy^ 1 1 4^^(bti!»tl't^V 2m-^^ 4 5 Ie1;(JD^ LTttS 

:tjL^ msM^^i 2 3\±mi 'yy^ i i i t-^h^fi-t 

\%%2l\m^ \ 2 2<Dffi;fjtcm3A0^Sgl 2.3(30ffi:^^ 

[0 0 2 9] ^>:v^-c^ WM^^X 2 5 JiS4)!jp^Sg i 2 4 
(t:)^;^ ^9^U<d l c DSH^ia^^ A;^-^^ y u wi&^(r> 

T'. ;DP^/®^SR 120 (D% 5 ;0D^5g 1 2 6 filg 2 v-:7 
1 1 ^t^^bWxti'T^'^ 2\%^^ \ 1 iIhJSd^L. s^Ad 
^■(ittc::J1-S|5<7:) L c DSJ^aI^fP;6^e>A:/7-^'5 YU v^^(^x 

10 0 3 0] ip-^. LCDW^gR^^^eiJ&^^^YUV 

'^(r>W^^rt^^\^^ ^yy=r^^y^U \ 1 0T'fT:btt'5 

:5p^/^^gpi 2 0T?^fT^n^^'®:lir^ctlcj:»9. rg 

[0 0 3 1] A^±coj:5tc. :^mmmmA^^^^:^y — L 
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